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The Role of Scientific Source Credibility and Goodwill in Public
Skepticism Toward GM Foods
Kathleen P. Hunta* and Dara M. Waldb*
aDepartment of Communication, SUNY New Paltz, New Paltz, NY, USA; bGreenlee School of Journalism and
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ABSTRACT
The complex web of political-economic relations that constitutes
biotechnology coupled with a contentious history of public resistance,
illustrates the power of perceptions of credibility in mediating individuals’
judgements about GMOs. To more accurately measure what contributes to
public skepticism of GM foods, the present research applies a
multidimensional model of source credibility comprised of scientific
understanding, integrity, agreement, concern, trust, and goodwill (bias).
Testing the Anti-Reflexivity Thesis in a new context, we also explore the
role of attitudes about science and economic innovation by analyzing
associations between political ideology and beliefs about the potential
impacts of GM foods. Using data from the Pew Research Center’s American
Trends Panel, we find evidence of politically polarized perceptions of GM
scientists’ credibility and public beliefs about the environmental risks and
benefits of GM foods. Results suggest that political ideology is indirectly
associated with beliefs about GM impacts on the food supply, largely
through perceptions of goodwill, the so-called “lost” dimension of source
credibility. Because demand for biotechnology products like gene edited
foods is expected to increase, consumer beliefs about GMOs will likely have
significant implications for the future of the bioeconomy.
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The agricultural biotechnology enterprise constitutes a massive and intricate web of actors and insti-
tutions including, plant breeding and seed scientists, multinational corporations, regulatory agencies
and policy-makers, farmers and ranchers, as well as the non-human species and insect species, with
significant impacts for food systems. Nearly half of US cropland is dedicated to the cultivation of
genetically modified (GM) food crops (Scott, Inbar, Wirz, Brossard, & Rozin, 2018) for global export,
averaging an estimated $3.8 billion in annual revenue (ISAAA, 2017). Of the 12 most common GM
crops, 9 are grown directly for human consumption (Scott et al., 2018); approximately 70% of pro-
cessed foods contain some GM content (Byrne, n.d.). Despite the scope and power of biotechnology,
consumers express the least amount of trust in industry and government sources providing infor-
mation about GMOs (Costa-Font & Mossialos, 2007; Dean & Shepherd, 2007; Salvadori, Savio,
Nicotra, Finucane, & Slovic, 2004).
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Given the expected demand for new biotechnology products such as gene edited foods (NASEM,
2017a), consumer beliefs about GM have significant implications for the future of the bioeconomy.
Indeed, as a condensation point at which issues including corporatization and the concentration of
power in the global food system, public health, social justice, and environmental sustainability con-
verge (Macnaghten, 2007), anxieties about public acceptance are reignited whenever new agrifood
technologies are introduced (Jasanoff, Hurlbut, & Saha, 2015; NASEM, 2017b; Shew, Nalley, Snell,
Nayga Jr, & Dixon, 2018).
As Clancy (2016) notes, constructions of risk pervade “the process of manufacturing, the GM pro-
ducts, and the unknown implications of the technology” (emphasis original, p. 2). Although the
National Academies of Science, Engineering, and Medicine (NASEM, 2016) and the American
Association for the Advancement of Science (AAAS, 2013) report wide agreement among scientists
that GM food is safe for human consumption, 57% of US adults do not believe that scientists fully
understand the health effects of GM foods (Pew Research Center, 2016). Although researchers have
pointed to scientific illiteracy as a major contributor to the continued public skepticism toward GM
(Marques, Critchley, & Walshe, 2015; NASEM, 2016; Scott et al., 2018), recent work has called for
greater specificity in parsing what shapes public perceptions of GM science (Pechar, Bernauer, &
Mayer, 2018).
Source credibility is associated with beliefs about environmental science issues and contributes to
public skepticism about scientists’ communication (Gauchat, O’Brien, & Mirosa, 2017; Hunt &
Wald, 2018; McComas, Besley, & Steinhardt, 2014; McCroskey & Teven, 1999; Peters, Covello, &
McCallum, 1997; Pornpitakpan, 2004; Vraga, Myers, Kotcher, Beall, & Maibach, 2018). However,
few scholars have tested its association with public perceptions of the potential risks (e.g. negative
impacts on people or the environment) and benefits (e.g. positive impacts to the food supply) of
GM. To address this gap, we apply Gauchat et al.’s (2017) multidimensional model of source credi-
bility, originally developed to assess public beliefs about climate change, to perceptions of GM foods
along with additional measures of scientific trust and concern. The present study also recovers a so-
called “lost” dimension of source credibility known as goodwill, a construct representing perceptions
of a source’s believability (Horton, Peterson, Banerjee, & Peterson, 2016; McCroskey & Teven, 1999).
Operationalizing source credibility in this way allows for a more nuanced examination of what drives
skepticism toward GM foods, including the relationships between specific dimensions.
Political worldview also plays an important role in individuals’ interpretations of scientific infor-
mation and evaluation of scientists’ credibility (Gauchat et al., 2017; Horton et al., 2016; McCroskey
& Teven, 1999; Nisbet, Cooper, & Garrett, 2015; Pechar et al., 2018; Rutjens, Sutton, & van der Lee,
2018; Siegrist, Connor, & Keller, 2101; Teven, 2008). Indeed, political ideology has contributed to the
polarization of environmental and science communication issues such as climate change and nuclear
power (Funk & Kennedy, 2016; Hamilton, 2015; McFadden, 2016; Nisbet et al., 2015; Vraga et al.,
2018). Recent research indicates that latent antecedents of political ideology, such as attitudes toward
capitalism, government, and corporations, can mediate the relationship between political affiliation
and trust in science (McCright, et al, 2016; Pechar et al., 2018; Rutjens et al., 2018). Indeed, the Anti-
Reflexivity Thesis suggests that partisan views on climate change tracks with beliefs about whether
science helps or hinders economic innovation and, thereby, contributes to scientific skepticism
(McCright, et al, 2016; McCright & Dunlap, 2011; McFadden, 2016). As an exploratory aim, we
examine the Anti-Reflexivity Thesis in the context of GM by testing associations between political
ideology and beliefs about the impacts of GM foods.
Using the 2016 Pew Research Center’s American Trends Panel Wave 17, a nationally represen-
tative survey, the present study analyzes the degree to which understanding, integrity, agreement,
concern, trust, and goodwill (bias) predict beliefs about GM foods, including their impacts on the
food supply, the environment, and human health. Specifically, we test the degree to which political
ideology is associated with perceptions of scientists’ credibility, and the relationship of these dimen-
sions with beliefs about GM impacts.
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Source credibility and beliefs about GM foods
In communication about risk, uncertainty, or the causes and consequences of scientific and environ-
mental phenomena, credibility contributes to heuristic processing, or the use of judgmental cues to
make sense of new or complex topics and information sources (Hovland & Weiss, 1951–2; Pornpi-
takpan, 2004; Vraga et al., 2018). Because scientists communicate from a position of technical exper-
tise, they are afforded legitimacy and authority that influences how publics perceive them (Gauchat,
2011; Goodnight, 2012; O’Brien, 2012). Indeed, publics are more likely to accept recommendations
from sources corroborating views espoused by credible experts (Darmofal, 2005; Dean & Shepherd,
2007). Audiences are more amenable to evidence from trusted sources and more likely to rebuff
information from sources they distrust (Eiser, Miles, & Frewer, 2002; Engdahl & Lidskog, 2014).
Thus, the perception that scientists have a vested interest, bias, or political leaning can contribute
to public skepticism about the credibility of scientific communication (Vraga et al., 2018). Because
research on credibility encompasses an extensive arena of interdisciplinary literature,1 it is important
to note that variables such as trust, confidence, and legitimacy, among others, have been used to
assess perceptions of source credibility and public skepticism about scientists’ communication
(Beall, Myers, Kotcher, Vraga, & Maibach, 2017; Gauchat et al., 2017; Hendriks, Kienhues, &
Bromme, 2015; Horton et al., 2016; McCroskey & Teven, 1999; Peters et al., 1997; Siegrist et al.,
2012; Vraga et al., 2018). The present study focuses on perceptions of source credibility within
the context of GM.
A variety of sources within the agricultural biotechnology enterprise, as well as government
agencies, environmental and consumer organizations, and media outlets provide information and
recommendations about GM, often with competing objectives (Hossain & Onyango, 2004; Lang,
2015; Priest, Bonfadelli, & Rusanen, 2003; Roe & Teisl, 2007). Additionally, the public lacks control
over the development, implementation, and the political process that governs GM (Marques et al.,
2015). Given these dynamics, perceptions of credibility can mediate individuals’ judgements about
GM. Indeed, recent findings suggest that source credibility and its incumbent dimensions antecede
public attitudes toward GM foods as well as consumer behavior (Scott et al., 2018).
Much of the extant research on attitudes toward GM has focused on the perceived trustworthiness
of the scientists and organizations involved in biotechnology. Trust in institutions using gene tech-
nology is strongly associated with perceived benefits of GM (Siegrist, 2000) and can reduce risk-
related concerns (Brossard & Shanahan, 2003; Salvadori et al., 2004). Trust can mediate attitudes
toward new scientific technologies, and is shaped by individuals’ beliefs regarding the implications
of GM research (Frewer, Scholderer, & Bredahl, 2003; Pechar et al., 2017). Indeed, individuals who
trust government and express confidence in science are more likely to accept GM, while those who
are skeptical of government regulation and biotechnology companies are less likely to consume GM
foods (Hossain & Onyango, 2004; Marques et al., 2014).
Scholars have also suggested that the GM debate is influenced by the degree to which scientists
and other technical experts are perceived as legitimate and fair (Clancy, 2016; McComas et al.,
2014). Perceived decision-maker fairness is associated with perceptions of the risks of GM to people
and the environment (McComas et al., 2014). Rooted in the Aristotelian concept of ethos, goodwill
represents the degree to which a speaker is perceived as caring and likeable (McCroskey & Teven,
1999; Teven, 2008). In the broader arena of science communication, this dimension has been inter-
preted as perceptions of scientists’ integrity (Gauchat et al., 2017), or that they are working in the
public’s best interest (Horton et al., 2016). Attitudes toward food technologies inform perceptions
of the motivation (or goals) of the source providing information about GM such that a “distrusted
source… is perceived to have a vested interest” (Frewer et al., 2003, p. 1118). Indeed, “undue influ-
ence [of biotechnology industries] on government” and “regulators [that] do not act in the interest of
public health or public right to know” are major stakeholder concerns about GM (Gauthier & Kap-
pen, 2017, p. 224). Scientific concern and goodwill have been identified as particularly important
components of source credibility in risk communication contexts (Peters et al., 1997), and
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confidence that GM information sources are working in the public’s best interest could contribute to
greater trust in GMO science (Pechar et al., 2018). Though some studies have included measures of
public perceptions of goodwill in larger scales about confidence in government or scientists (Beall
et al., 2017; Hendriks et al., 2015; Pechar et al., 2018), this item has not been consistently included
in measures of source credibility.
As the preceding review illustrates, individual dimensions can work together, and certain com-
ponents of source credibility may be more salient in particular communication contexts (Beall
et al., 2017; Hendriks et al., 2015; Horton et al., 2016; NASEM, 2017b). The present study applies
Gauchat et al.’s (2017) tripartite model of climate scientists’ source credibility – comprised of under-
standing, integrity, and agreement – to the GM context, adding additional components of concern
and goodwill to broaden its scope. Here, source credibility is conceptualized as a multi-item con-
struct that includes perceptions of scientists’ perceived understanding, integrity, and agreement,
“trustworthiness” (honesty, believability), concern (for the public’s best interest), (McCroskey &
Teven, 1999), and “goodwill” (bias, motivation) (Teven, 2008; Horton et al., 2016; Pechar et al.
2018; Beall et al., 2018). Furthermore, we propose that source credibility is associated with public
beliefs about the risks and benefits of GM foods on the food supply, people, and the environment.
Our analysis is guided by the following hypothesis:
H1: Source credibility is associated with positive beliefs about the impact of GM foods.
Political ideology and beliefs about GM foods
Political ideology functions as a lens for interpreting scientific claims, assessing scientists’ legitimacy,
and evaluating scientists’ credibility (Gauchat, 2012; Pechar et al., 2018; Vraga et al., 2018). When
science is inconsistent with individuals’ political affiliation, they may be less inclined to trust it
and to be persuaded by it. Indeed, an ideological gap in perceptions of science and source credibility
is clear and persistent – conservatives’ general trust in science, for example, has declined dramatically
since the 1970s (Gauchat, 2012). To be sure, both political conservatives and liberals reject scientific
information from ideologically dissonant sources (Kahan, 2013; Nisbet et al., 2015).
Recent interdisciplinary scholarship points to partisan views about the economy as a theoreti-
cal explanation for protracted scientific skepticism. Known as the Anti-Reflexivity Thesis, this
concept articulates the role of political ideology, particularly conservativism, in undermining
the legitimacy of particular modes of scientific endeavor. Generally, conservatives express greater
trust in “production” science oriented toward economic or technological innovation (such as
agriscience), while liberals are more likely to trust “impact” science that emphasizes consequences
to human and environmental health (like climate change) (McCright, Dentzman, Charters, &
Dietz, 2013; McCright & Dunlap, 2011; McFadden, 2016). Partisan trends in beliefs about climate
change have been widely demonstrated (Funk & Kennedy, 2016; Hamilton, 2015; Hunt & Wald,
2018; Kahan, 2013; Nisbet et al., 2015). Indeed, the continued denial of the cause and severity of
climate change has been fueled by efforts from the conservative movement to thwart government
regulation, viewed as disruptive to industrial capitalism (McCright et al., 2013). In the context of
GM perceptions, McFadden (2016) recently found that the Anti-Reflexivity Thesis held when
views about anthropogenic climate change and beliefs about the safety of GM foods were jointly
analyzed.
Given the complex web of political-economic relations within which GM circulates (Clancy, 2016;
Jasanoff et al., 2015; Macnaghten, 2007; Pechar et al., 2018), we suggest that other factors likely con-
tribute to continued skepticism about GM foods. For example, latent views about corporate power
and government regulation, for example, can contribute to the different ways that liberals and con-
servatives trust or distrust GM science (Pechar et al., 2018, p. 295). We therefore postulate that pol-
itical ideology is associated with perceptions of GM scientific credibility and goodwill. Specifically,
the present study tests the Anti-Reflexivity Thesis by using political ideology as a critical independent
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variable, analyzing its relationship with negative beliefs about the potential impacts of GM foods on
the food supply, people, and the environment. We propose the following hypotheses:
H2a: Beliefs about the positive impacts of GM foods on the food supply are associated with a conservative
ideology.
H2b: Beliefs about the negative impacts of GM foods on people and the environment are associated with a lib-
eral ideology.




The 11 items included here were selected from the 2016 Pew Research Center’s American Trends
Panel Wave 17, conducted from May 10–June 6, 2016. This is a nationally representative survey
of English-speaking persons. In 2016, participants were randomly assigned to complete one of
three survey forms including questions about controversial scientific topics: vaccines, GM foods
and Global climate change. A total of 4,563 respondents completed this survey, with N = 1,480 com-
pleting the GM foods form. The GM foods form had 3.47%missing data. While this number is under
the threshold of 5%, often recommended as the point at which missing data becomes “consequen-
tial,” we followed a more recent recommendation (see Graham, 2009) to remove missing data using
multiple imputation with≤ 5%missing cases. To remove missing data, the research team used multi-
variate imputation by chained equations (MICE) in the software program R, a newer approach that
accounts for statistical uncertainties in imputations (Azur, Stuart, Frangakis, & Leaf, 2011; Buuren &
Groothuis- Oudshoorn, 2011). The final sample with complete data included N = 1,453.2
Measurements
Sociodemographic variables previously associated with source credibility were included as control
variables: Gender (1 = male, 2 = female); level of education (1 = less than high school, 2 = high school
graduate, 3 = some college, no degree, 4 = Associate’s degree, 5 = college graduate/some postgrad, 6
= postgraduate); age (1 = 18–29, 2 = 30–49, 3 = 50–64, 4 = 65+); and income (from 1 = “less than
$10,000” to 9 = “$150,000 or more”).
Political Ideology was measured by asking respondents to rank themselves on a scale from “very
conservative” = 1 to “very liberal” = 5. This item was reverse coded prior to analysis (“very liberal” =
1 to “very conservative” = 5).
Additional details about survey wording and item ranges are presented in Table 1. Briefly, source
credibility was measured as perceived understanding, integrity, agreement, concern, trust and scien-
tific goodwill. Because we were interested in the individual contribution of each of these items, we did
not combine them into a single score for the regression analysis. We created summative indices for
the dependent variables: beliefs about the impacts of GM foods on the food supply and beliefs about the
impacts of GM foods on the health of people and the environment. Summative scores were created by
adding each of the belief items and dividing by the number of items. Prior to creating a summative
index, items were evaluated for reliability (Cronbach’s α > .65 was our cutoff for reliability) (Vaske,
2008). Reliability scores for summative indices are reported in Table 1.
To test the proposed hypotheses, we conducted a series of multiple regressions. Two models were
run, with beliefs about GM impacts on food safety as the outcome variable in Model 1 and beliefs
about GM impacts on people and the environment as the outcome variable in Model 2. The prelimi-
nary analyses and regression models were conducted in SPSS version 25. For all tests, we use p < .05
as our cutoff value.
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The proposed theoretical model was further explored using structural equation modeling (SEM)
in Mplus 8 (Muthén & Muthén, 1998-2017). The first step in estimating the SEM is a confirmatory
factor analysis (CFA). CFA is often used to identify groups or clusters of variables and test the
hypothesized structure of a particular set of variables. We used the CFA approach to explore the
structure of our overall model and verify the relationships between each of the items included in
our measure of source credibility. Dependent variables – beliefs about GM food impacts on the
food supply and beliefs about GM impacts on people and the environment – were entered as latent
factors in our model. We estimated the direct effects of political ideology on source credibility and
the potential direct effects of both of these variables on beliefs about the impacts of GM foods. In
addition, we used the SEM to test potential indirect effects of political ideology on beliefs about
GM impacts through source credibility. As exogenous variables, sociodemographic controls were
correlated and allowed to have direct effects on mediator and outcome variables (Figure 1).
To assess model fit, we report the comparative fit index (CFI), standardized root-mean-square
residual (SRMR), and root-mean-square error of approximation (RMSEA) and adopt the criteria
identified by Hu and Bentler (1999): Comparative Fit Index (CFI) ≥ .95, Root Mean Square Error
of Approximation (RMSEA) ≤ .06, and Standardized Root Mean Square Residual (SRMR)≤ 0.08.
We assess mediation effects using a bootstrapping approach (N = 1000 samples). To further
explore the structure of source credibility, we estimated an SEM with (a) source credibility as a
single 7-point measure and (b) a model with 2 latent factors representing source credibility and
scientific goodwill. To confirm the robustness of our final model, we tested several alternative
models, including a model with (c) general confidence in scientists as a mediator variable and
a model with (d) awareness of GM foods as a mediator variable. Results from supplemental ana-
lyses (c and d) are available in Appendix 1.
Table 1. Survey items*.
Survey items Range
Source credibility
Understanding Thinking about what you have read and heard, how well do
scientists understand the health risks and benefits of eating
genetically modified foods?
1 = not at all
4 = very well
Integrity How often, if ever, do you think research findings from scientists
about genetically modified foods are influenced by the best
available scientific evidence?
1 = never
4 = most of
the time
Agreement As far as you know, how many scientists say that genetically





Concern How often, if ever, do you think research findings from scientists
about genetically modified foods are influenced by concern for
the best interests of the public?
1 = never
4 = most of
the time
Trust Howmuch, if at all, do you trust scientists to give full and accurate
information about the health risks and benefits of eating
genetically modified foods?
1 = not at all
4 = a lot
Scientific Goodwill How often, if ever, do you think research findings from scientists
about genetically modified foods are influenced by:
A. Their own personal political leanings (no bias)?
B. The desire to advance their career? (motivation)
1 = most of the
time
4 = never
Beliefs about GM Impact on Food Supply
(Chronbach’s α = .758)
How likely is it that genetically modified foods will:
A. Lead to more affordably-priced food?
B. Increase the global food supply?




Beliefs about GM Impact on People and the
Environment (Chronbach’s α = .830)
How likely is it that genetically modified foods will:
A. Lead to health problems for the population as a whole?
B. Create problems for the environment?




*To improve clarity, all items were reverse coded prior to data analysis.
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Results
Demographic items generally aligned with the US national average. The average age fell between 30
and 49 years, with 12% of the sample in the range of 18–29 years. Just over half of the respondents
were female. The median total family income ranged from $50,000 to $75,000 a year. More than a
quarter of the sample identified as liberal or very liberal (31%). Conservatives (or very conservative)
were slightly more abundant (33.3%). Additional details about the respondents, including ideological
representation, are provided in Table 2.
None of the variables in the regression models exhibited problems with multicollinearity (i.e. cor-
relations <0.80, tolerance >0.2, and VIF <10) (Field, 2018) or normality. Significant correlations
between the observed variables ranged from −.25 to .57 (p < .01) (see Table 3). Regression results
suggest that models with both demographic items, political ideology, source credibility, and beliefs
about scientific bias and selfishness explained over 22% of the variance regarding beliefs about the
negative impacts of GM on the food supply and 17% of the variance in beliefs about the negative
impacts of GM on people and the environment.
In this section, we focus on the results of the full models for each of our outcome variables
(Models 2a and b in Table 3). Age was significantly associated with negative beliefs about the impacts
of GM foods on the food supply and on people and the environment. Gender was also significantly
associated with beliefs about the negative impact of GM foods on people and the environment. That
is, women expressed skepticism about the positive impacts of GM on the food supply. Younger
Figure 1. The conceptual model. In the model above, the proposed latent variables are represented by circles; the rectangles rep-
resent additional single-item observed variables.




Less than high school 3.5
High school graduate 13.2
Some college, no degree 24.2
Associate’s degree 8.3
College graduate/some postgrad 27.7
Postgraduate 23.1
Political Ideology
Very liberal and liberal 31.2
Moderate 35.5
Very conservative and conservative 33.3
*Sample (N = 1453).
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Table 3. Correlation matrix of source credibility, goodwill, and controls.
1 2 3 4 5 6 7 8 9 10 11 12
1. Gender (female) 1
2. Education −.073** 1
3. Income −.137** .463** 1
4. Age .003 −.050 .045 1
5. Understanding −.039 .029 −.006 −.041 1
6. Integrity −.080** .265** .183** .011 .305** 1
7. Agreement −.130** .183** .170** −.059* .181** .329** 1
8. Concern −.039 .189** .140** .012 .316** .574** .245** 1
9. Trust −.053* .255** .171** −.019 .428** .520** .233** .527** 1
10. Goodwill (no bias) .000 .080** −.107** .012 .053* .169** .055* .186** .195** 1
11. Goodwill (motivation) .020 .094** −.098** .030 .120** .188** .050* .233** .241** .511** 1
12. Political ideology −.059* −.207** −.012 .137** −.083** −.168** −.058* −.156* −.248** −.191** −.178** 1
Sample (N = 1453).
*Correlation is significant at the 0.05 level (two-tailed).















respondents and women expressed concerns about the potential negative impacts of GM foods on
people and the environment. Income was also significantly associated with beliefs about the impacts
of GM foods on the food supply. As household income increased, so did positive beliefs about GM
impacts on the food supply.
The first two hypotheses posed in this study addressed the relationship between political ideology
and beliefs about GM impacts (H2a and H2b). Regression results revealed no significant direct
association between political ideology and beliefs about the impacts of GM foods on the food supply
(Table 4). There was a significant association between political ideology and beliefs about the impacts
of GM foods on people and the environment. Specifically, a conservative ideology was associated
with the belief that GM foods are “not at all likely” to impact the environment or people.
This study was also designed to explore the relationship between source credibility and beliefs
about GM impacts. Regression results provide evidence to support H1. Specifically, respondents
with high scores on perceived scientific understanding, integrity, agreement, and concern were
also likely to agree that GM foods are most likely to result in positive impacts on the food supply.
In addition, participants who trusted scientists “a lot” to give full and accurate information about
the health risks and benefits of eating genetically modified foods were also confident that GM
foods will generate more affordably-priced food and increase the global food supply. Neither of
the scientific goodwill items were associated with beliefs about GM food impacts on the food supply.
Trust, understanding and integrity were not significantly associated with beliefs about the impact of
GM foods on people and the environment. Higher levels of perceived agreement (i.e. agreed that
“almost all” scientists say that genetically modified foods are safe to eat) and concern (i.e. agreed
that scientists are influenced by concern for the best interests of the public “most of the time”)
were associated with greater skepticism about the potential negative impacts of GM food on
human and environmental health. There was a significant association between scientific goodwill
Table 4. Multivariate regression models of beliefs about GM impacts.
Beliefs about GM impact on food
supply (positive)a
Beliefs about GM impact on people and
the environment (negative)b
Model 1a Model 2a Model 1b Model 2b
Demographics
Gender (Female) −.077** −.038 .191*** .163***
Education .097*** .032 −.007 .037
Age category −.164*** −.159*** −.110*** −.131***
Income .122*** .087** −.032 .001
R2 = 0.072 R2 = 0.052
FΔ (sig) = 27.96
(p < .000)
FΔ (sig) = 19.92
(p < .000)







Goodwill (no bias) −.033 −.101***
Goodwill (motivation) −.045 −.161***
Political Ideology (conservative) .032 −.107***
R2 = 0.22 R2 = 0.173
FΔ (sig) = 34.35
(p < .000)
FΔ (sig) = 26.30
(p < .000)
df = (8,1440) df = (8,1440)
Notes: Standardized regression coefficients reported. N = 1453.
aBeliefs about GM impact on the food supply (positive framing) is coded on a scale of 1 = not at all likely and 4 = very likely.
bBeliefs about GM impact on the environment and people (negative framing) is coded on a scale of 1 = not at all likely and 4 = very
likely.
*p < .05, **p≤ .01, ***p≤ .001.
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and the perceived impacts of GM foods on the health of people and the environment. Respondents
who suggested that scientific findings are “never” influenced by scientists’ political leanings or con-
cerns about advancing their own career expressed skepticism about the potential negative impacts of
GM foods on people and the environment.
Models with source credibility as a single 7-point measure did not fit the data well (see
Table 5). The results of our CFA suggested that the source credibility items represent two distinct
factors. A factor representing “source credibility” (including measures of understanding, integrity,
concern and trust) and another factor we label “goodwill” (including the items about no bias and
motivation). We removed perceived scientific agreement from the final model because CFA results
suggested that it did not fit well with either of the latent factors (standardized est. < .400). The
Appendix contains factor loadings for the final CFA. Using the factors identified in the CFA,
we conducted an SEM with 2-latent factors – source credibility and goodwill – as potential
mediators of the effect of political ideology on beliefs about GM impacts. This final model was
a much better fit with a CFI value of 0.955, a TLI value greater than 0.90, a RMSEA value of
.050, and a SRMR value of 0.028.
There was no evidence of a significant correlation between our two outcome variables (r =
−.065, p = .99) and evidence of a small and significant correlation between the latent factors:
source credibility and scientific goodwill (r = .057, p < .001). SEM results supported three of
the four hypothesized relationships (Figure 2). There was mixed support for H2b, with a signifi-
cant direct effect of political ideology on beliefs about impacts on people and the environment
and no significant direct effect of ideology on beliefs about GM impacts on the food supply.
Both of the latent variables, source credibility and scientific goodwill, were significantly associ-
ated with beliefs about the impact of GM foods. Source credibility was associated with greater
confidence in the potential positive impacts of GM foods on the food supply and skepticism
about the potential negative impacts of GM foods on people and the environment (H1). Indi-
viduals with greater levels of perceived scientific goodwill expressed skepticism about the poten-
tial positive impacts of GM foods on the food supply and the potential negative impacts of GM
foods on people and the environment. Source credibility had the largest direct effect on beliefs
about GM impacts on the food supply. Scientific goodwill had the largest direct effect on beliefs
about GM impacts on people and the environment. The model’s r2 statistics indicated that the
independent variables accounted for approximately 22% of the variance in beliefs about GM
impacts to the food supply and 16.5% of the variance in beliefs about GM impacts to people
and the environment.
Political ideology had a direct and an indirect effect on beliefs about the impacts of GM on people
and the environment. Political ideology had an indirect effect on beliefs about GM impacts on the
food supply (Table 6). Observed indirect effects suggest that differences in liberals’ and conservatives’
beliefs about the impacts of GM foods are derived in part from politically polarized perceptions of
scientists’ credibility and goodwill. However, the direct effect of political ideology on beliefs about the
impacts of GM foods on people and the environment suggests that conservatives’ skepticism about
these potential impacts (and liberals’ concerns about them) may not be confined to concerns about
the reliability of scientific sources.
Table 5. Test statistics for estimated models predicting beliefs about potential impacts of GM foods.
Model χ2 df CFIa RMSEAb SRMRc
1. 7-item source credibility measure 820.5* 57 .768 .099 .066
2. 2-factor model 168.2* 36 .955 .050 .028
aComparative Fit Index.
bRoot Mean Square Error of Approximation.
cStandardized Root Mean Square Residual.
*p < 0.001.
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Discussion
Our exploration of source credibility and public skepticism of GM substantiates previous claims that
source credibility is related to concern about scientific evidence, perceptions of scientists as technical
experts (Gauchat et al., 2017; Pornpitakpan, 2004; Teven, 2008), and beliefs about science (Nisbet
et al., 2015; Pechar et al., 2018). Examining scientific credibility and perceived goodwill in a new con-
text, the present study illuminates the role of these constructs in the formation of public beliefs about
the impact of GM foods on the food supply and on the health of people and the environment. Our
research also demonstrates the utility of a multi-dimensional operationalization of source credibility
that includes understanding, integrity, concern, and trust. In our models, scientific goodwill appears
as a separate factor related to source credibility. Results suggest that perceptions of scientific credi-
bility and scientific goodwill are highly polarized and have the potential to influence the perceived
integrity of scientific results regarding GM foods. Thus, incorporating additional measures into
the model originally used by Gauchat et al. (2017) improved our ability to estimate the direct and
mediating effect of source credibility on public evaluations of GM impacts. Moreover, the present
study advances current understanding of the Anti-Reflexivity Thesis (McCright et al., 2013;
McCright & Dunlap, 2011; McFadden, 2016), offering evidence that political ideology is directly
associated with beliefs about GM impacts on people and the environment. Our study extends exist-
ing knowledge by demonstrating that perceptions of scientists’motivation and legitimacy as sources
of information directly affects beliefs about the potential risks of GM foods to people and the
environment. In addition, political ideology is indirectly associated with beliefs about impacts on
the food supply, largely through perceptions of scientific credibility and goodwill.
Figure 2. Path diagram for the best-fit structural equation model. In the model above, the latent variables are represented by
circles; the rectangles represent additional single-item observed variables. Estimates reported for each of the paths represent
XY-standardized coefficients. Solid black lines indicate significant direct effects (p < 0.05); insignificant paths are indicated with
dashed lines. Correlations are indicated by gray curved lines with double arrows.
Table 6. Indirect effects of political ideology on GM impact beliefs.
Beliefs about GM impacts on the food
supply
Beliefs about GM impacts on people and the
environment
Specific indirect effects Specific indirect effects
Political ideology through source
credibilitya
−0.094** (−.137, −.060) 0.038**(.014, .068)
Political ideology through scientific
goodwilla
0.031* (.011, .057) 0.057**(.029, .091)
aStdYX estimate.
*p < 0.01; **p < 0.001.
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Trust in organizations and scientists has been described as a mechanism that attenuates risk per-
ceptions related to food safety (Lobb, Mazzocchi, & Traill, 2007; Marques et al., 2014). Our regression
results suggest that trust is associated with greater confidence in the potential positive impacts of GM
foods on the food supply. However, our results contradicted previous findings when it came to the
relationship between trust in scientists and perceived risks of GM foods on human or environmental
health. While trust was not significantly associated with risk-beliefs in our model, goodwill, concern,
agreement, and political ideology had significant effects. Conversely, understanding and integrity were
associated with beliefs about GM impacts on the food supply, and not directly associated with beliefs
about the impacts of GM foods on people and the environment. The observed patterns of association
between specific components of source credibility provides a more nuanced understanding of this
multi-item construct, suggesting that the relevant dimension(s) associated with beliefs about GM
may differ depending on the kinds of impacts under consideration.
The present study also substantiates extant research about the influence of political ideology on
beliefs about GM (Funk & Kennedy, 2016; Hamilton, 2015; Pechar et al., 2018) and the role of other
antecedents on perceptions of specific science topics (McCright et al., 2013; Pechar et al., 2018; Rut-
jens et al., 2018). We found direct effects between ideology and beliefs about the impacts of GM foods
on people and the environment. Specifically, liberals who believe that scientists are interpreting GM-
related data in the public’s best interest (no bias), are also concerned about the negative impacts of
GM on people and the environment.
SEM results provide support for the Anti-Reflexivity Thesis in the context of GM foods, with
findings indicating that the relationship between political ideology and beliefs about GM impacts
is mediated by source credibility and goodwill. Specifically, perceptions of scientific goodwill were
associated with greater skepticism about the potential (positive) impacts of GM on the food supply,
as well as potential (negative) impacts on people and the environment. In other words, individuals
who trust that scientists are being honest (not biased) are also skeptical about the risks GM pose to
people and the environment. The direction of the association between scientific goodwill and beliefs
about GM impacts on people and the environment mirrors the direction of the association between
source credibility and GM risk-beliefs.
While source credibility was associated with beliefs in the expected direction, perceived goodwill
was associated with greater skepticism on both of the impact beliefs about GM. Although this finding
(Figure 2) was unexpected and seemly paradoxical to the Anti-Reflexivity Thesis, we offer a prelimi-
nary interpretation. The presumed need for greater crop yields to feed a growing population has
undergirded the logic of GM proliferation since the Green Revolution of the 1970s and has been
used to control the narrative about GM in the succeeding decades (Clancy, 2016; Holt-Giménez,
2017). This claim continues to be widely exploited by multinational corporations, industrial agricul-
ture lobby groups, and others with vested interests in the bioeconomy. Thus, those who tend to be
more skeptical of corporate power and industrial capital, as political liberals tend to be (McCright
et al., 2013; McCright & Dunlap, 2011), may be more inclined to believe that potential impacts of
GM on the food supply are not in the public’s best interest. We encourage further research into
the relationships and distinctions between source credibility and scientific goodwill, and their associ-
ations with specific GM-related beliefs.
Limitations
The liberal-conservative divide on environmental issues explored here is unique to the US popu-
lation. For example, Pechar et al. (2018) found no association between ideology and trust in
GMO science among the German public. Thus, the use of a single survey distributed to a US audi-
ence may limit the generalizability of this element of our model. However, previous scholarship has
identified trust as a predictor of perceived risks and benefits of gene technology among Swiss citizens
(Siegrist, 2002) and as a factor associated with public attitudes regarding agrobiotechnology in the
US and United Kingdom (Moon & Balasubramanian, 2004). It is therefore possible that the
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association between source credibility and beliefs about the risks of GM foods would hold across
multiple contexts and locations. Future work exploring these questions with an international audi-
ence would enhance the generalizability of this research.
Conclusion and implications for further research
Biotechnology products circulate within a complicated web of political economic relations, wherein
various stakeholders make multiple and sometimes conflicting claims about the nature and conse-
quences of their applications (Clancy, 2016; Roe & Teisl, 2007). Such dynamics, coupled with the con-
tentious history of public perceptions of GMOs (Jasanoff et al., 2015; NASEM, 2017b; Shew, Nalley,
Snell, Mayga Jr., & Dixon, 2018), points to the ways that perceptions of credibility can mediate indi-
viduals’ judgements about GM.With this in mind, the present research contributes to a “situationally
nuanced understanding of credibility” (Horton et al., 2016) within the context of GM, parsing how
particular dimensions of source credibility are associatedwith beliefs about geneticallymodified foods.
Our analysis suggests three important implications for science and environmental communi-
cation. First, a multidimensional approach to analyzing source credibility provides a more robust
measure of the specific components contributing to public judgements of scientific sources (Gauchat
et al., 2017; Horton et al., 2016; McCroskey & Teven, 1999; Peters et al., 1997). Although source
credibility functions as a heuristic, or shortcut, with which individuals make inferences, it is com-
prised of many dimensions, and certain components may be more or less salient in particular com-
munication contexts (Horton et al., 2016; Priest et al., 2003). As we have demonstrated, scientific
credibility and perceptions of scientists’ motivation are potential mediators associated with skepti-
cism toward biotechnology. Indeed, the importance of goodwill in all our models highlights the con-
tinued need to include this “lost” dimension more consistently in measures of source credibility
(Horton et al., 2015; McCroskey & Teven, 1999). We therefore encourage further exploration of
the specific factors that contribute to publics’ resistance to, and specific beliefs about, gene edited
foods and other new biotechnologies such as CrispR.
Second, although the Anti-Reflexivity Thesis has been primarily theorized in relation to climate
change denialism (McCright et al., 2013; McCright & Dunlap, 2011), the present work finds evidence
for it in the context of GM. As indicated by the degree of controversy and resistance that continues to
surround it, GM is a complicated public issue that transcends science (Macnaghten, 2007), articu-
lating with beliefs about the role of corporations and government, views about capitalism, and
humans’ relationship to the food system and environment. Individuals may hold positive beliefs
about some aspects of GM foods and negative beliefs about other parts of the GM enterprise
(such as chemical inputs, pesticide drift, biopiracy, etc.). More research is needed to parse the differ-
ent ways particular antecedents contribute to public responses to new biotechnologies.
Finally, this research demonstrates the value of a political economic perspective to empirical
studies of beliefs about GM.Willingness to consume GM foods enfolds assumptions about the actors
and institutions involved in biotechnology. Relegating these concerns to contextual effects or social
issues as if they are separate from agriscience forecloses more nuanced and intra-disciplinary analyses
of what contributes to public acceptance or resistance to biotechnology. We entreat science and
environmental communication scholars to grapple with the complicated relations within which agri-
food technologies circulate, and the interests vested in the future of the bioeconomy.
Notes
1. For comprehensive reviews, see: NASEM (2017b), Pornpitakpan (2004), Scott et al. (2018).
2. During the MI procedure, 27 cases were identified with insufficient data to run the appropriate analysis. We ran
a series of descriptive analyses to determine whether removing these items would impact mean scores for the
items of interest. After concluding that removal would not alter item means or relationships between the vari-
ables of interest, we removed these cases from the dataset.
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